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Chemical constituents of Taxus cuspidata from Canada
LI LR2geng' , ZHANG Mam2li', ZHAO Yon@2ming’, ZHAN Wen2bong',
HUO Changhong', SHI Qin@2wen'
(1 Department of Medicinal Natural Product Chemistry, Hebei Medical University, Shijiazhuang 050017, China; 2 Faculty
of Pharmaceutical Sciences, Medical College of Hebei North University, Zhangjiakou 075000, China)

Abstract: Objective To study the chemical constituents in Taxus cuspidata from Canadal Methods
Chemical constituents were isolated by column chromatography, preparative TLC, and preparative H PLCI
The structures were identified on the basis of 1D2 and 2IPNMR spectral analysesl Results Ten taxane
diter penoids were isolated from the needls of T. cuspidata grown in Canadal They were identified as: 2 A
9 ARdiacetoxy25 ARcinnamoyloxy210 Rhydroxyltaxa24 (20), 112diene21320ne ( 102deacetyltaxinine) (N ); 2
A, 10Rbiacetoxy25 Lcinnamoyloxy292hydroxyRtaxa24 (20), 112diené2132one (Rdeacetyltaxinine) (0 ); 2
A 9 A 10 Rtriacetoxy25 Acinnamoyloxy213 RhydroxylRtaxa24 (20), 112diene ( 0); 2 A 9 A 10 Rtriace
toxy25 ARcinnamoyloxy213 2hydroxyR13, 162epoxy2taxa24 (20), 11Rdiene (taxezopidineJ) (0); 2A 7R
9A 10 B 132pentaacetoxy25 ARcinnamoyloxy211 RhydroxyRtax#4 (20), 12diene (taxuspine D) (0 ); 2
A 7A 9A 10 Rtetraacetoxy25 Acinnamoyloxy211 RhydroxyR12, 162epoxy2taxa24 (20)2en&1320ne ( taxa2
gifin) (0); 2A 7B 9 A 10B, 192pentaacetoxy25 A 11 RdihydroxyRI12, 162epoxy2taxa24 (20)2ene2132
one (192debenzoyR1QacetyRtaxinine M) ( X); 2 A, 5B 13 Rtriacetoxy21 B 7B 9 A 10 Rtetrahydroxy2
4, 2Repoxy2taxa2ll (12)2ene (taxumairol C) (0 ); 4 A, 10 B 13 Atriacetoxy22 Abenzoyloxy2l B 7B 9
RtrihydroxyR5, 202epoxy2taxa2112ene ( Rdihydro2132acetyRbaccatin 0) (U); 4 A 13 ARdiacetoxy22 A
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benzoyloxy27 B 9 A, 10 B 152tetrahydroxyR5, 20epoxy211 (15 y 1)2abe®taxa2112ene (7, 9, 1@tri2
deacetyRabe®baccatin 0) (U )l Conclusion Compounds @ and U are obtained from T1 cuspidata for

the first timed Compound O is obtained from the needls of TI cuspidata for the first timel

Key words: Taxus cuspidata Siebl et Zuccl ; needles; taxane diterpenoids
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(20), 122" 4% (taxuspine D, 0 ).2A 7A 9A 10R[Y
LW AR H25 R By AR H2 1 IR FA 212, 1 @FF 44
K h24 (20 2021 2 (taxagifine, 0 ). 2A 7B 9A,
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E N [ B K. 'H2NMR (CDCl:) D
71 75~ 7138 (4H, m, 3c2phyl), 7164(1H, d, J= 16
Hz H2X), 6143 (1H, d, J= 16 Hz H2X), 5174
(1H,d, J= 10 Hz H29), 5152(1H, dd, J = 614, 2
Hz H22), 51 33( IH, overlap, H25), 51 31(1H, over2
lap, s, H220a), 51 01( 1H, d, J= 10 H z H210), 41 83
(1H, s, H220b), 3139( 1H, d, J= 614 Hz, H23),
21 84(1H, dd, J= 20, 7 Hz, H2l14a), 2141 (1H,
overlap, d,J= 20Hz H214b),2120( 1H, dd, J= 7,2
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Fig 1 Chemical structures of compounds N ) U

Hz H21), 2116(3H, s, C20Ac), 21 11( 3H, s, H2
18), 2105( 3H, s, CROAc), 1198 (1H, H26a), 11 81
(3H,s, H217), 11 75( 1H, H27a), 11 74( 1H, H26b),
11 64( 1H, H27b), 11 23(3H, s, H216), 01 92(3H, s,
H219). "C2NMR (CDCL:) D 2001 1 ( 213), 17210
(RZBEIE L3 ), 1700 0( RLBEAFRE LK)
BEE C), 1661 6( Q1c), 1541 8(211), 1461 0( 3¢),
1421 2( @24), 1351 7( Q12), 135~ 128( 6C, phyl),
1181 2(Q2c), 1171 2((220), 791 2( C29), 781 4( 25),
720 1(Q210), 6915((22), 481 7(21), 4412 ( C28),
431 0(3), 3719(Q215), 371 4(C216) , 351 9( 214),

281 3(C26), 271 2( 27), 251 3(C217), 211 2( R AL
R HEE ), 200 9( R4 B A I LI HE ),
171 7(C219), 131 9( Q218) . 5 SCifik i Fiedhs —=

&0 Ak K. "H2NMR( CDCE) D
71 75~ 7138(4H, m, phyl), 7164(1H,d,J= 16 Hz
H2%),6143( 1H, d, J= 16 Hz H2X), 51 82( 1H, d,
J= 916 Hz, H210), 51 48( 1H, dd,J= 611,116 Hz,
H22), 5133 ( 1H, overlap, H25), 5131 (1H, s, H2
20a), 41 86( 1H, s, H220b), 4130( 1H,d, J= 916 Hz,
H29),3137( 1H,d, J= 6l 1 Hz, H23),21 81( 1H, dd,
J=20, 7 Hz, H214a), 2041( 1H, d, J= 20 Hz, H2
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14b), 21 27(3H, s, H218), 21 14( 1H, overlap, H21),
21 13(3H, s, C20Ac), 21 06(3H, s, CI20Ac) , 1198
(1H, H26a), 1185( 1H, H27a), 11 73 ( 1H, H26b),
1163(3H, s, H217), 11 56(1H, H27b), 11 13(3H, s,
H216), 11 11(3H, s, H219) . "@NMR (CDCL) D
1991 9( @13), 1701 5( 2L BE4A 3 L3k ©),
1700 1( 1024 W40 AL B At C), 1661 6 ( Qle),
1511 9( C211), 1461 0( 23¢), 1421 5( 4), 1371 8( Q2
12), 136~ 128 (6C, phyl), 11812( Q2), 116l 7( Q2
20), 781 4( 25), 761 7( Q210), 751 4(C29), 691 6( @
2), 48 6( C21), 451 0( 28), 431 0((23), 371 9( Q215),
361 9(216), 3519 ( 214), 281 3 ( 26), 261 0( Q27),
251 5(217), 1319(C218), 171 7( 219) - 5 STk IR i
Hopn A 5l

& 0: At ds . "H2NMR (CDCE ) D
7172(1H, d, J= 16 Hz H23c), 716~ 71 3(5H, m,
phyl), 61 85(1H, d, J= 16 Hz H22), 6l 03(1H, d,
J= 1015 Hz H210), 5195 (1H, s, H220b), 51 86
(1H,d, = 10l 4 Hz, H29),5147( 1H, dd, J= 61 4,
210 Hz, H22), 5141(1H, t, J= 21 5 Hz, H25), 51 38
(1H,s, H220a),4156( 1H, br dd, J= 1010, 5 4 Hz,
H213),3135(1H,d,J= 6 5 Hz H23), 2169( 1H,
dt,J= 158,916 Hz H2l4a), 21 31 (3H, s, H218),
2104(3H, s, C20Ac), 21 04( 3H, s, CROAc), 21 00
(3H, s, CI20Ac), 1198 ( 1H, overlap, m, H26a),
1184(1H, d, J= 818 Hz, H21), 11 78( 2H, overlap,
m, H27), 11 76(1H, m, H26b), 11 70( 3H, s, H217),
1159(1H,dd, T= 1516, 51 6 Hz, H214b), 0l 99( 3H,
s, H216), 01 90(3H, s, H219) . "@NMR(CDCl;) D
1701 O( 12 L WE4A 2 E 3L C), 1691 7 (2 41k 4
R ERBE C), 169 7( RL WA FH B ©),
1661 1( Q1Ic), 1451 3( 3c), 14119( Q4), 14115(Q
12), 135~ 128( 6C, phyl), 1321 5( Q211), 1181 4( Q2
20), 1171 9( Q2c), 791 0(C25), 761 6( (29), 721 8( Q2
10), 711 5( 22), 671 6( (213), 481 0(C21), 431 9( Q2
3), 441 5( 28), 3712( 215), 321 5( Q214), 3119( Q@
16), 281 0((26) , 271 2(Q27), 261 1(C217), 201 7(2Z.
B L L ©), 201 7( R4 B4R i F i F
0),201 7( 1 LA LI H 4L ©), 1718(C219),
151 8( Q18) o L5 Scik s £ids — 2™ . =AW N
IR ARG A5 4y B A5 2

& 0: 445 . 'H2NMR ( CDCL) D
7170(1H, d, J= 16 Hz H23c), 716~ 713 (5H, m,
phyl), 61 69(1H, d, J= 16 Hz H22), 6l 09(1H, d,

J=016 Hz H210),5171(1H, d, J= 1016 Hz H2
9),5147(1H, dd, J= 517,117 Hz H22), 5140( 1H,
brt, H25), 5137 ( 1H, s, H220a), 4193 ( 1H, s, H2
20b), 3149( 1H, d, J= 719 Hz H216a), 31 13( 1H,
d,J= 515 Hz H23), 31 10( I1H, overlap, d, J= 811
Hz H216b),21 81(1H, br s, CI320H), 21 28(3H, s,
H218), 21 13(1H, overlap, s, H21), 21 06( 3H, s, C22
OAc), 21 04(3H, s, CR20Ac), 21 03(1H , overlap, m,
H214a), 21 02( 1H, overlap, m, H26a), 11 98( 3H, s,
C1020Ac), 11 79(2H, overlap, m, H27), 11 78( 1H,
overlap, m, H26b), 11 73(1H,dd, J= 1317,214 Hz,
H214b), 11 52(3H, s, H217), 0192(3H, s, H219) .
BC2NMR(CDCl3) D 1701 0( 222 BE 4 2 b 1 ¢ 55
C), 1691 5(RN LI EFREE C), 169 3(1R LB
A ERIRIE C), 1661 1(Q1c), 1451 2(R3c), 14117
(C24), 1411 4( 212), 135~ 128(6C, phyl), 1301 6(C2
11), 1181 2( @2c), 1171 7( (220), 961 0(C213), 781 7
(C25), 76 1( Q29), 741 3(216), 691 8(C22), 691 6(C2
10), 481 3 (21), 431 7(28), 421 5( (23), 37 4(C2
15), 351 2(C214), 281 0( 26) , 271 7(27), 201 9(RZ
P43 B FSEE ©), 201 7( 102 2 Bk 4 3 b g i 3
C), 201 4 (2L WA KL B I ©), 1714 (Q219),
1712(C217), 111 8(Q18) » 5 SCilik i Hiedhs —2(

&0 Ak K. 'HZNMR (CDCls) D
7169(1H, d, J= 16 Hz, H2%), 716~ 713(5H, m,
phyl), 6144(1H, d, J= 16 Hz, H2X), 51 79( 1H, br
d,J= 617 Hz, H22), 5158(1H, d, J= 48 Hz, H2
10), 51 33(1H, brl t,J= 81 3 Hz, H25), 51 19( 1H, s,
H220a), 51 06(1H, s, H220b), 41 83(1H, d, J= 418
Hz H29),4182(1H, overlap,dd, J= 101 3,813 Hz,
H27), 3167(1H, d, J= 617 Hz, H23), 2156( 1H,
ddd, J= 1816, 719,211 Hz, H2l4a), 2136 ( 1H, d,
J= 1816 Hz H214b), 21 19(3H, s, C20Ac), 21 18
(3H, s, C20Ac), 21 09(2H, overlap, m, H26), 21 00
(3H, s, CR0Ac), 1199 ( 3H, s, C120Ac), 1195
(3H,s, C1320Ac), 1187(1H, br d,J= 810 Hz H2
1), 156(3H, br s, H218), 11 52( 3H, s, H219), 11 24
(3H, s, H217), 1116 ( 3H, s, H216). "C2NMR
(CDCl:) D 1701 5( WA B B BREE C), 1701 4
(1RLBEEIE F 3L ©), 1701 0( R LB AHE L1
I O), 1691 3(1 R LBHEIE F B ©), 1681 5( 2
LA L EHBREE O), 1651 2( Qlc), 1441 9(Q3c),
1441 1( C213), 14213( 4), 135~ 128( 6C, phyl),
1241 1( @12), 11716 (Q22c), 1101 8 (C220), 781 5(C2
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11), 761 6( 210), 741 5(C29), 701 2(C27), 681 2( 2
2), 671 3( (25), 501 4( C21), 431 1(28), 411 3( Q215),
401 8((3), 321 5( Q26), 3113(216), 251 8( C214),
2410(Q17), 204 (R B EHF 2 C), 2111
(IRLBARE L HE ©), 21 I( RLBEAE LK
L ©), 200 5( 12 LBEASE FRIH 2L C), 200 5(24
A 3t B L ), 1417(C219), 111 5( Q218) . 5
SCHRARE Fds B8

thaw 0 A g . '"HZNMR( CDCE ) D
719~ 713(5H, m, phyl), 71 81( 1H, d,J= 16 Hz, H2
X),691(1H, d,J= 16 Hz, H2X), 51 52( 1H, dd,
J=913,112 Hz, H22), 5149( 1H, brl t, J= 219 Hz
H25), 5144 ( 1H, s, H220a), 5140 ( 1H, overlap, m,
H27),5140(1H, d, ] = 312 Hz H210), 4l 94( IH, d,
J=312 Hz H29), 4 60( 1H, s, H220b), 41 19( 1H,
d,J=8 0Hz H2l6a), 4 14(1H,s, Cl ROH), 31 68
(1H, d,J= 71 8 Hz H216b), 31 40( 1H, d, J= 910
Hz H23), 3101 (1H, dd, J= 1815, 1117 Hz, H2
14a),2157(1H, d, J= 181 5 Hz, H214b), 21 35( 1H,
br d, J= 1117 Hz H21), 21 23( 1H, ddd, J = 141 1,
6l 1, 214 Hz H26a), 21 13(3H, s, C20Ac), 2111
(3H, s, C20Ac), 21 02( 3H, s, CROAc), 11 96( 3H,
s, CI20Ac), 1167 (1H, ddd, J= 1414, 1015, 319
Hz H26b), 11 53(3H, s, H217), 11 21(3H, s, H218),
11 10(3H, s, H219) . *C2NMR(CDCl:) D 2041 8( @2
13), 1721 4(RL WKL EIMIRIEE C), 1691 8( 1024
FRAEE EIIRIE ©), 16814 (24 BRAIE ik Jk
0), 1681 3( 2L B A EIM B C), 1661 5( Qlc),
1451 9( (23c), 14013 ( 4), 135~ 128( 6C, phyl),
1181 2( @2c), 1151 6 ( 220), 911 7( 212), 801 2( 2
11), 821 1( 216), 761 2 (C29), 741 3 (C25), 731 8( Q2
10), 681 6( 22), 681 2( (27), 491 7( 215), 491 3( Q2
1), 461 3( (28), 391 6( (23), 371 1(Q26), 351 1( (214),
2 5(ROBARE ERIHEE C), 211 4( 1024 1t %6 2
LR C), 201 8( RAWEEAIE L W HJE ©), 2017
(R4BEEFE LRI ©), 1517(C217), 1317(Q
19), 1119(Q18) . 55 ik ki Hds —2 .

&M X AEK K. "H2NMR(CDCE) D
6l 16( 1H,dd, J= 1012, 21 5 Hz H22), 5147(1H, d,
J=218 Hz, H29), 51 44( 1H, overlap, dd,J = 101 6,
6l 1 Hz, H27), 5130 ( 1H, s, H220a), 51 29( 1H, d,
J= 218 Hz H210), 4 44( 1H, s, H20b), 4 39( 1H,
d, H219a), 41 37( IH, overlap, d, H25), 4 25( IH, o2
verlap, d, H219b), 4 18 (1H, d, J= 812 Hz H2

16a), 3169( 1H, d, J= 812 Hz H216b), 31 63( 1H,
d,J= 1012 Hz, H23),2199(1H, dd, J= 19 1, 1212
Hz H214a), 2069 ( 1H, d, J= 1914 Hz H214b),
2141(1H, br d, J= 12 Hz H21), 21 18(3H, s, C2
OAc), 2115( 1H, overlap, m, H26a), 21 10 ( 6H, s,
CT20Ac, CR0OAc), 1198 ( 3H, s, CROAc), 1195
(3H, s, C120Ac), 1161 ( 1H, overlap, m, H26b),
11 58( 3H, overlap, s, H217), 11 17(3H, s, H218),
PC2NMR (CDCls) D 2041 3( 213), 1721 1( RLBEA
BRI ©), 1700 3( 24 AL F 3 ),
1691 8( R4 IE L IRFRIE C©), 1681 5( R LI 4 Ik
R IE C), 1681 0( 124 ME % HE BB 3L ©),
1441 4( C24), 11218 ((220), 9112( Q212), 82A2(C2
16), 801 1 (C211), 721 6( @25), 701 3( (29), 691 4(C2
2), 681 4( Q7), 6410(C210), 611 4( 219), 491 5(C2
15), 491 0(C28), 481 8( C21), 391 2( (26), 381 3( (23),
3319(C214), 211 3( RLBEF A ERHFEE €), 2111
(IRLBEAIE L HEE ©), 201 7( 24 BHA K LK
3L O), 201 6( R4 I L IHIJE C, R4 T4 I
R C), 14 9(Q17), 121 1(Q218) . 5 CHkk
1 i A

&0 Ak K. 'HZNMR (CDCL) D
51 36( 1H, br s, H22), 3123( 1H, br s, H23), 4125
(1H, br s, H25), 2100 ( 1H, overlap, H26a), 1195
(1H, overlap, H26b), 41 19( 1H, dd, J= 1218, 319
Hz H27), 447 (1H, d, J= 918 Hz H29), 4186
(1H,d, J= 918 Hz H210), 61 02( 1H, br t,J= 81 3
Hz H213), 2155(1H, dd, J= 1516, 1017 Hz H2
14a),1184(1H, d, J= 1417, 61 8 Hz, H214b), 1128
(3H, overlap, s, H216), 11 58 (3H, s, H217), 1197
(3H, s, H218), 1128( 3H, overlap, s, H219), 31 46
(1H,d, J= 415 Hz H220a), 235(1H, d, J= 47
Hz H220b), 21 16(3H, s, C20Ac), 21 09( 3H, s, C52
OAc), 2105(3H, s, C1320Ac) . "@NMR( CDCls)
D 1691 8( 52 Z B4 Ik | FIFRIE ©) , 1691 6( 132 4 B4
B ERRIE ©), 1681 7( 24 A I B ©),
1381 2( 211), 1371 5(C212), 801 5( 29), 771 8( Q25),
761 0(C21), 721 7( 22), 721 5( 210), 711 1 ( Q213),
691 4( Q27), 581 5( (24), 491 6 ( C220), 441 0( (28),
4312(C215), 391 7( @23), 381 3( Q214), 311 5( (26),
2812(C216), 211 5( 24 Bk 4 B 3L ©), 2113
(C217), 211 2( 2 LW A2 I S ), 201 8(1324
WEAE L E AL ©), 151 7( Q18), 1318(219). 5
SCHRIRIE L SE AR B . Z A AW IR TR
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# 23 #

S| *ANSE AL R C |

&5 U AR A. '"HINMR( CDCE ) D
8 1~ 714(5H, phyl), 6l 15( IH, overlap, m, H213),
6l 15(1H, d, J= 101 8 Hz, H210), 51 82(1H, d, J =
613 Hz, H22), 4 94(1H, d, J= 910 Hz H25), 4161
(1H,d,J= 101 8 Hz, H29), 41 42(1H, dd, J= 1010,
718 Hz, H27), 431(1H, d, J= 810 Hz H220a),
415(1H, d, J= 81 0 Hz, H220b), 31 19( IH, br d,
J=611Hz H23),21 64(1H, m, H26a), 21 29(3H, s,
C4£20Ac), 21 21(1H, overlap, m, H214a), 21 20( 1H,
overlap, m, H214b), 21 19(3H, s, CI20Ac), 21 14
(3H, s, CI20Ac), 1191( 3H, br s, H218), 1167
(3H, overlap, s, H219), 11 67 (3H, overlap, s, H2
17), 1185 (1H, m, H26b), 11 25(3H, s, H216).
PQNMR(CDCL) D 1701 3( 1022, W48 3 - (e
0), 1701 3(1 R LB F I3 IE C), 1691 6(R2 4Bk
AL FRBREL C), 167 O( 2ZEH lEEE [ B L ©),
1401 2(212), 13319 ( 211), 134~ 128( 6C, phyl),
831 8((25), 811 8((24), 781 5(C21), 771 2( 29), 761 2
(@220), 731 5(C22), 721 5( C27), 721 5( 210), 6915
(@213),4519((23), 421 4( C215), 421 0( C28), 3519
(Q26), 351 3(214), 271 6( R216), 221 3( R LBk % Fk
R HEE ©), 2200( Q17), 211 0( 1 @ Z R4 3 E 1
L O), 211 0( 1R WA E R ©), 14 6(Q
18), 121 6(219) o 5 ik it Hodls Sk —5 ™

th&¥ U A g . '"THZNMR( CDCh ) D
715~ 712(5H, phyl), 61 11(1H, d, J= 716 Hz H2
2),5172(1H, t,J= 75 Hz H213), 4 96( 1H, d,
J= 815 Hz, H25), 41 52( 1H, overlap, H29), 41 52
(1H, overlap, H210), 4146( 1H, d, J= 79 Hz H2
20a), 4 23(1H,t, J= 88 Hz H27), 41 11( IH, d,
J= 77 Hz, H220b), 2192(1H, d, J= 716 Hz, H2
3),2159( 1H, overlap, m, H26a), 21 30(1H, dd, J =
1415,7 3 Hz H214a), 21 16(3H, s, C20Ac), 2113
(3H, s, C1320Ac), 1189 ( 1H, overlap, m, H26b),
11 86( 1H, overlap, m, H214b), 11 82( 3H, s, H218),
1176(3H, s, H219), 11 12(3H, s, H216), 11 09( 3H,
s, H217) . "C2NMR( CDCh) D 1701 5( 132 Z, I 48, 3
R EREE C), 16912 (R4 B I E R IE ©),
1441 8(212), 1371 5( Q211), 134~ 128( 6C, phyl),
841 6((25), 801 8( (29), 791 0( C213), 751 8( C215),
741 5(220), 711 7( Q7), 691 7( C210), 681 9( 1),
681 2( (22), 441 8( 23), 391 7((28), 361 7(214),

351 7(C26), 271 6( (216), 241 3(C217), 211 9 (R Z. 1
AR EHEC), 21 0(1RBEA R L H I ©),
121 0(C219), 111 3( R18) - 5 ik 18 H s He A —
HU L AW IR MR JBLL AL A B R
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